Aim: The present study aimed to examine the associations among behavioral and psychological symptoms of dementia (BPSD) of persons with dementia (PWD), care burden and family-to-work conflict (FWC) of employed family caregivers.
Introduction
The number of persons with dementia (PWD) has increased in Japan. The Ministry of Health, Labor and Welfare reported that the number of PWD was 25 million in 2015, with a future population estimate of 7.3 million in 2025. 1 Dementia is an overall term for a set of symptoms that are caused by disorders affecting the brain. Symptoms can include memory loss and difficulties with thinking, problem solving or language severe enough to reduce a person's ability to carry out everyday activities. PWD generally require high levels of care, most of which is provided by family caregivers. 2 Family caregivers, especially adult children caregivers, for PWD face many obstacles as they balance caregiving with other demands, such as working. The demands of their parents' care and paid employment have been shown to frequently interfere with each other. 3, 4 The role scarcity hypothesis assumes that people possess limited and fixed amounts of resources (e.g. time and energy) to devote to each role domain. 5 Managing multiple roles (e.g. employee, caregiver) is problematic, as they draw on the same scarce resources. 6 This definition implies a bidirectional relationship between the work and family domains; that is, paid work demands interfere with an individual's ability to meet family responsibilities (work-to-family conflict) and the degree that family demands hinder the performance of paid work activities (family-to-work conflict [FWC] 7, 8 ). Glavin argued that caregivers might be more susceptible to FWC rather than work-tofamily conflict; however, empirical evidence supporting this possibility is admittedly limited. 9 Marks found that family caregivers reported a high level of FWC compared with non-caregivers. 10 In addition, the strain of providing long-term care for PWD resulted in increased FWC among Canadian employed family caregivers for PWD, 9 and high FWC leads to retirement. 11 Thus, it is necessary to investigate the predictors (such as characteristics of PWD and care burden of employed family caregivers) that affect FWC of employed family caregivers for PWD in order to maintain their work-life balance. Employed family caregivers for PWD experience higher levels of FWC than do employed family caregivers for people with other diseases. 12 Thus, the condition of PWD would affect a family caregiver's FWC. Papastavrou et al. reviewed family caregivers of PWD, and reported that family caregivers of PWD reported high care burden. 13 In addition, they reported that behavior problems of PWD were more strongly related to care burden of family caregivers than memory problems. Furthermore, some studies reported these symptoms cause difficulty for family caregivers to continue their care and are distressing. 14 
Methods

Participants and procedure
A cross-sectional study was carried out with employed adult daughter or son (or in-law) caregivers for PWD from two rural cities in Japan. The PWD had to meet the following inclusion criteria for the study: (i) worse than or equal to level II for independence in daily living (the assessment term is used in the long-term care insurance scheme in Japan 17 ); that is, some symptoms/actions and difficulty in communicating in everyday life are seen outside the home, and if someone is supervising them, it is possible for them to stand on their own; and (ii) living at their own home. The questionnaires were provided or mailed to the employed family caregivers from March 2015 to July 2016. The questionnaires were distributed by eight city officers who were informed by the researcher about the purpose of the present study and the inclusion criteria. The participants received written information with the questionnaire explaining the study and indicated their consent to participate by signing a consent form. Of the 200 questionnaires distributed, 130 were returned (response rate 65%). A total of 53 respondents had no working status, and seven questionnaires had missing data for a demographic or psychological variable. Thus, complete data from 70 respondents were analyzed. The ethics committee of the Graduate School of Medicine at the University of Tokyo approved this study.
Measurements
FWC
FWC was measured with a subscale of the Japanese version of the Survey Work-Home Interaction-NijmeGen, which is composed of four items that address the negative impact of a family's situation on one's functioning at work (e.g. "You have difficulty concentrating on your work, because you are worried about domestic matters"). 18 Items are scored on a 4-point Likert-type scale ranging from 1 (never) to 4 (always). The total score was calculated by summing the scores for all the items. Cronbach's alpha coefficient in this study was 0.89.
Care burden
Care burden was measured with the Zarit Burden Scale-Short Version, which is composed of three physical strain items and five role strain items. 19 Items are scored on a 5-point Likert-type scale ranging from 1 (never) to 5 (always). The total score was calculated by summing the scores for all the items. Cronbach's alpha coefficient in this study was 0.91.
BPSD
BPSD of PWD was measured with the Dementia Behavior Disturbance Scale, which is composed of 13 items that assess BPSD. 20 The sum of all items was used to assess the level of symptoms, with a higher score being indicative of a greater number of symptoms. Cronbach's alpha coefficient in this study was 0.90.
Demographic variables
The demographic variables in the present study included the following: age; marital status; education; work hours per week; changes to work habits to accommodate caregiving, such as working from home, refusing overtime and transferring to a different department; amount of caregiving per week; how many other family members helped with caregiving activities; and the care recipients' demographic variables, such as age, sex, diagnoses and living arrangements (living together, living apart from caregiver).
Statistical analysis
We carried out a descriptive analysis of the characteristics of the family caregivers and PWD. Then, we calculated Spearman's correlations between the demographic variables and FWC, care burden, and BPSD. To test our hypothesis, we used structural equation modeling (SEM) to clarify the direct and indirect effects of BPSD on FWC after controlling for certain variables. This model controlled for economic status, the amount of paid leave and need for daytime care. To assess whether the proposed theoretical model adequately explained the relationships among the three variables, various fit indices associated with SEM techniques were assessed: χ 2 , degrees of freedom, comparative fit index, root mean square error of approximation and goodness of fit index. All statistical analyses were carried out using SPSS version 24 and AMOS version 24 (IBM Corporation, Armonk, NY, USA). The significance level was set at less than 0.05 (two-tailed). Table 1 shows the characteristics of the employed family caregivers. The mean age was 55.6 years (SD 6.6 years), and 34 (48.5%) were men. Weekly hours of providing care were 18.7 h (SD 25.5 h), and duration of daily work was 8.2 h (SD 2.1 h) per day. Table 2 shows characteristics of the PWD. Mean age was 83.8 years (SD 6.2 years) , and there were 68 (68.6%) men. A total of 57 (81.4%) were living with their family, and 30 (42.9%) had other diseases in addition to dementia.
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Discussion
The present study investigated the relationships between BPSD, care burden and FWC in family caregivers of PWD. The results show that care burden partially mediated the relationship between BPSD of PWD and family caregiver FWC, with care burden facilitating family caregiver FWC. Thus, our hypothesis was supported.
FWC is when family demands carry over to work, and this conflict interferes with carrying out work-related responsibilities. FWC occurs when the person cannot manage or balance their work and home life, especially when the family role is problematic. Several studies reported that dealing with BPSD is not only physically demanding, but also a psychological burden of family caregivers. 13, 21 Therefore, the negative impact on caregivers would be particularly large. As a result, temporal and cognitive proportions for care at home are expected to be higher than those for care of other diseases or those with dementia without BPSD symptoms. Furthermore, Yu et al.
reported that having more symptoms of BPSD increased caregiving hours and burden of family caregivers. 22 Hence, it is inferred that the family caregiver role and increased care burden create stress that is being carried over to work. In addition, employed family members who care for PWD in some cases might not respond flexibly to sudden BPSD due to the inability to adjust their work schedule. At that time, it is necessary to adjust the role of care within family members, and the burden on individual care is increased. There are circumstances in which troubles among family members can occur, such as pushing care among family members. Because of these reasons, it might be impossible to maintain positive relationships with each family member and cause high FWC. In contrast, BPSD can affect FWC directly. Previous research suggested that when caring for their dementia-suffering parents, it was difficult for adult child caregivers to accept the BPSD of PWD and it led to high stress. 23 Furthermore, adult child caregivers were confused by their parents' unusual behavior that was different from before. Therefore, employed family caregivers constantly have their role as caregiver in mind; the PWD's situation is worrisome to them, and after work ends they immediately begin Has other diseases Yes 30 (42.9) † The assessment term is used in the long-term care insurance scheme in Japan. ‡ Multiple answers were allowed. Total n = 70. BPSD, behavioral and psychological symptoms of dementia; PWD, person with dementia Table 3 Correlations with family-to-work conflict, care burden, and behavioral and psychological symptoms of dementia providing direct care for their PWD at home. As such, the FWC would be high. Thus, BPSD would affect FWC directly. Alternatively, previous studies suggested the length of care or housework time were related to FWC. 24 As mentioned earlier, employed family caregivers thought that they should cope with the large number of symptoms of BPSD themselves, and the role of care in the home increases as the length of care hours increases. Thus, one's family role would negatively affect their work role. In other words, FWC would be high. Therefore, it is suggested that relief of BPSD symptoms would affect not only care burden, but also FWC of employed family caregivers of PWD. The present study points to the importance of addressing BPSD for employed family caregivers to be able to maintain their work-life balance. The treatment of BPSD is basically symptomatic treatment (e.g. taking antipsychotic drugs). However, sometimes there is not an appropriate response and the family caregiver becomes exhausted. Therefore, it is important to assess the degree of BPSD adequately. In addition, there is a need to develop tools to adequately assess the degree of BPSD, such as a structured screening sheet. Furthermore, healthcare providers should develop a strategy for addressing BPSD to maintain work-life balance among family caregivers of PWD. In Japan, the circumstances to acquire elder care leave rate is ≤3%. Promoting the taking of elder care leave for employed family caregivers of PWD and the coordination of the social circumstances of PWD might be ways to support family caregivers of PWD.
The present study had several limitations. First, it is possible that participants who had little or no interest in the problems associated with caregiving did not participate in this survey, as they did not feel the need to do so. A selection bias was also possible due to our reliance on city officers to distribute the questionnaires. This might have led to insufficient statistical power due to a small sample size. Second, the generalizability of this study is limited. The population of this study is characterized by a high rate of two-generation households and double-income families. Third, the internal validity of this study is limited. Because the number of participants was limited, it can hardly be said that the power was sufficient for the SEM results. The results of this study (e.g. the features of the participants) are limited with regard to generalizability due to its selection bias at the time of questionnaire distribution. Finally, we could not enter depression in the SEM, despite depression being one of the factors affecting family caregivers. 25 Future research should consider including depression in the model. In conclusion, the present study found that care burden partially mediated the relationship between BPSD of the PWD and family caregiver FWC, with care burden facilitating family caregiver FWC. The results show that a decrease in not only care burden, but also BPSD of PWD, is important for employed family caregivers to maintain their work-life balance. Therefore, it is necessary to support employed family caregivers, as well as PWD. Figure 1 Associations among behavioral and psychological symptoms of dementia (BPSD), care burden, and family-towork conflict (FWC) of employed family caregivers (n = 70). CFI, comparative fit index; CMIN, χ 2 ; d.f., degrees of freedom; GFI, goodness of fit index; PS, physical strain; RMSEA, root mean square error of approximation; RS, role strain.
